
MAGNETIC READ/WRITE SYSTEM AND MAGNETIC RECORDING MEDIUM 
BACKCBQI TND OF THE INVENTION 

5 Field of The Invention 

The present invention relates to a magnetic read/write system that uses a fixed MR head to 
read magnetically recorded *iata from a magnetic recording medium, and to such a magnetic 
recording medium- More particularly, the present invention relates to a magnetic read/write system 
that employs a fixed MR head to read magnetically recorded data from a magnetic recording medium, 
1 0 with improved running durabili Ly, adherence to a head, and wear resistance and to such a magnetic 
recording medium 
nesenption of the Related Art 

As the recording density of magnetic recording media increases, friction between a 
magnetic layer and components of a reading device during running has posed a significant problem 
1 5 and there is an increasing need to improve running durability, adherence to a head, and wear 
resistance of such recording media 

To meet such needs, techniques have been developed where a fatty acid ester is added to a 

magnetic layer of a magnetic recording medium that is mainly composed of ferromagnetic powder 

y 

and binder resin (Japanese Patent Laid-Open Publication No. Sho 50-22603, Japanese Patent Laid- 
20 Open Publication No. Sho 50-153905, Japanese Patent Laid-Open Publication No. Sho 53-149302, 

Japanese Patent Laid-Open Publication No. Sho 55-1 39637, Japanese Patent Publication No. Sho 39- 

J J 
28367, Japanese Patent Publication No. Sho 41 -1 8065, and Japanese Patent Publication No. Sho 47- 




12950). 

These techniques, however, suffer a problem that many of the ester compounds that have 
straightnihain alkyls, which bring about their relatively high lubricating performance, have high 
melting points and thus form deposits on the surface of the magnetic layer at low temperatures* To 
5 cope with this, some techniques employ a fatly acid ester having a saturated or unsaturated branched 
hydrocarbon group with high molecular weight as an additive to the magnetic layer (Japanese Patent 

Publication No. Sho 47-12950, Japanese Patent Laid-Open Publication No. Sho 58-218038, Japanese 

-/ ^ 
Patent Laid-Open Publication No. Sho 60-205827, Japanese Patent Laid-Open Publication No. Sho 

61-294637, and Japanese Patent Laid-Open Publication No. Sho 62-125529). One technique 

1 0 involves adding to the magnetic layer a fattyacidester having die-following general formula: 

R n -CH-COOR 

^12 (ID 

i 

where R 11 is a straight-chain saturated alkyl having 6 to 12 carbons, R 12 is a straight-chain saturated 
alkyl having 4 to 1 0 carbons, and R is a straight-chain or branched alkyl having 4 to 22 carbons 
(Japanese Patent No. 2559259). 

15 One type of magnetic read/write system, which has recently been put to practical use and is 

intended for use in a computer back-up system, reads data stored in a magnetic recording medium 
using a fixed MR head that operates at a relative speed of 2.0 to 5.0m/s with respect to the recording 
medium. The system, known as the linear tape drive system, operates on the basis of linear scanning, 
in which a magnetic tape (which may be referred to simply as a tape, hereinafter) is moved along its 

20 length with respect to the feed MR head as the data is read along that direction. Unlike a helical 
scanning system, which employs a rotary head, die magnetic tape is moved at high speeds in this 

2 



system. As a result, the tape is vigorously nibbed against the head or guide rolls, causing the 
magnetic coating to come off the tape. For this reason, the role of the lubricant has become ever 
more significant to minimize damage to the coating, and should the coaling come off* the tape, it is 
desirable that the coaling does not stick to the surrounding area of the head gap. 

No conventional fatty acid ester has ever achieved satisfactory performance when added to 
the magnetic layer in such a system. For example, fatly acid esters that have a saturated or 
unsaturated branched hydrocarbon with high molecular weight are less than satisfactory in terms of 
film strength and lubricating performance of the magnetic layer under low temperature conditions. 

Fatty acid esters used in a magnetic disk as described in Japanese Patent No. 2559259 are 
less likely to crystallize and remain ina liquid "state at relatively low temperatures, exhibiting 
lubricating property. These fatty acid esters do not readily evaporate from the surface of the 
magnetic layer at high temperatures, nor do they form deposits at low temperatures since fatty acid 
units and alcohol units present in the molecule have a limited number of carbons. Thus, the fatty 
acid esters are capable of providing high running durability under various conditions. However, the 
lubricating performance of these fatty acid esters is not sufficient because of their high dynamic 
viscosity. Therefore, a high friction results when the fatty acid esters are applied to the tape. This 
causes abrasion of the coating. 

The present invention addresses the above-identified problems associated with the prior art 
Accordingly, it is an objective of the present invention to provide a magnetic read/wnte 
system that uses a fixed MR head to read magnetically recorded data from a magnetic recording 
medium that lias improved adherence to a head, running durability and wear resistance under low 
temperature conditions, as well as at room temperature, and to provide such a magnetic recording 




medium. In particular, the present invention aims at provision of a magnetic iead/write system that 
uses a magnetic tape exhibiting improved performances in terms of the above-described adherence, 
running durability, and wear resistance when used in a linear tape drive system, in which the fixed 
MR head reads magnetically recorded data from a magnetic recording medium formed as a tape (£<?., 
5 a magnetic tape), such as DLT4, while operating at a relative speed of 2.0 to 5.0m/s with respect to the 
recording medium. It is also an objective of the present invention to provide such a magnetic tape. 

SUMMARY OF THE INVENTION 

In the course of their studies to find a solution to the above-described problems, the present 
1 0 inventors haveToundlhal the "above-de^T^ "obj^tives can beacliieved by providing a noi> 
magnetic layer that contains a specific fetty acid ester and a fatty acid between anon-magnetic 
support and the above-described magnetic layer and ultimately completed the present invention. 

In one aspect, the present invention provides a magnetic read/write system, in which a fixed 
MR head serves to read magnetically recorded data from a magnetic recording medium as it operates 
15 at a relative speed of ZO to 5.0m/s with respect to the magnetic recording medium comprising a non- 
magnetic support and a magnetic layer, wherein a fatty acid ester represented by general formula (I): 

CoHc-CH-COO-R 2 
z b | CD 
R 1 

where R 1 is a hydrocarbon having 4 or less carbons, and R 2 is a straight-chain hydrocarbon having 1 2 
or more carbons, exists between a read element of the MR head and the magnetic layer 
20 In another aspect, the present invention provides such a magnetic recording medium 

comprising: 
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a non-magnetic support; 

a magnetic layer containing a ferromagnetic powder and a binder resin, the magnetic layer 
formed over the non-magnetic support and having a dry thickness of 0.5fim; and 

a non-magnetic layer containing a non-magnetic powder and a binder resin, the non- 
magnetic layer interposed between the non-magnetic support and the magnetic layec, the non- 
magnetic layer containing as a lubricant a felly acid ester represented by general formula (I): 
C 9 H s -CH-COO-R 2 

2 5 L (i) 

R 1 

where R 1 is a hydrocarbon having 4 or less carbons, andR 2 is a straight-chain hydrocarbon having 12 
or more carbons, arid a fatty acid having 12 or more carbons. 

The fetty acid ester of the general formula (I) for use with the present invention, which is 
derived from fatty acids having a hydrocarbon branch at 2'-position, has a low solidification point and 
does not suffer a significant decrease in the lubricity in low temperature conditions. In addition, this 
fatty acid ester has a shorter fetty acid side chain as compared to the conventional fatty acid esters as 
represented by the general formula (II) and thus exhibits low dynamic viscosity and shear viscosity 
even in low temperature conditions. Accordingly, by using the fatty acid ester, not only can the 
friction and the wear in the tape be reduced in a wide temperature range, but also the durability under 
various environments is improved Furthermore, in terms of physical properties, the fatty acid ester 
exhibits less oiliness, the property being characteristic of fetty acid esters. This is believed to 
contribute to the improvements in the adherence to a head and stickiness of the tape. In the present 
invention, the fetty acid ester of the general formula (I) is added only to the non-magnetic layer and is 
allowed to gradually migrate from the non-magnetic layer through the magnetic layer to the surface 



thereof In this manner, high durability and wear-resistance can be achieved even when the tape is 
moved at a relative speed of 2.0 to 5.0m/s with respect to the fixed MR head. These effects arc not 
obtained if the fatty acid ester is added only to the magnetic layer. The concurrent presence of the 
fatty acid with the non-magnetic powder in the non-magnetic layer makes it possible for the fetty acid 
ester to migrate in the manner described above. 

DESCRIPTION OF THE PREFERRED E\/mODTMENTS 

The present invention will now be described in detail with reference to preferred 
embodiments. 
<Non-magnetic support> 

A non-magnetic support for use in a recording medium of the present invention is a sheet of 
"film and is properly selected fiom conventional resin films made of resin materials including;, but not 
limited to, polyesters, polyamides, or aromatic polyamides, or resin films formed by laminating these 
films. Such films, as well as its thickness and other parameters, are known, and should not be 
limited to a particular one. 
<Magnetic layer> 

Ferromagnetic powder contained in the magnetic layer of the magnetic recording medium 
of the present invention is a ferromagnetic metal powder that has a needle4ike shape and preferably 
has an average major axis length of 0.1 5pm or less, more preferably from 0.05 to 0. 1 Ojxm. If the 
powder has an average major axis length exceeding 0.1 Spun, the electromagnetic conversion 
characteristics (in particular, S/N and ON characteristics) required of magnetic recording media will 
become insufficient 



Preferably, the ferromagnetic powder is contained in the magnetic layer composition in an 
amount of 70 to 90% by weight If the amount of the ferromagnetic powder is excessively large, the 
amount of binder is reduced and, as a result, the surface smoothness of the recording medium after 
calendering worsens. Conversely, if the amount of the ferromagnetic material is excessively small , 
high read output cannot be achieved 

Examples of the binder resin for use in the magnetic layer include, but are not limited to, 
conventional thermoplastic resins, thermosetting resins, radiation cure resins, and mixtures thereof 

Preferably, the binder resin is contained in the magnetic layer in an amount of 5 to 40 parts 
by weight, particularly 10 to 30 parts by weight with respect to 1 00 parts by weight of the 
ferromagnetic powder If the amount of the binder resin is too small, the strength of the magnetic 
layer is reduced and running durability may be lowered On the other hand, if the amount is too 
large, the amount of the ferromagnetic metal powder is reduced, resulting in a reduced 
electromagnetic conversion characteristic. 

When a thermosetting resin is used as the binder resin, various known polyisocyanates can 
be used to serve as a cross-linking agent for hardening the binder resin. The amount of the cross- 
linking agent contained in the magnetic layer is preferably from 10 to 30 parts by weight with respect 
to 1 00 weight parts of the binder resin. If necessary, abrasives, dispersing agents such as surface 
active agents, higher fatty acids and various other additives may be added to the magnetic layer. 

A coating for forming the magnetic layer is prepared by adding an organic solvent to the 
above-described components. The organic solvent may be one or more solvents properly selected 
from ketone solvents including methylethylketone (MEK), methylisobutylketope and cyclohexanone, 
and aromatic compound solvents including toluene. The use of other oiganic solvents is also 



contemplated The amount of the organic solvent lo be added is preferably from about 1 00 to about 
900 parts by weight with respect to 100 parts by weight of the total amount of solid content (such as 
the ferromagnetic metal powder and various inorganic particles) and the binder resin. 

In the present invention, the magnetic layer has a thickness of 0.50j.irn or less, preferably 
from 0.05 to 0.50pm, and more preferably from 0. 1 0 to 025^utl The magnetic layer that is too 
thick may increase the self-magnetization loss and thickness loss, 
<Non-magnetic layer> 

The magnetic recoiding medium of the present invention includes a non-magnetic layer 
interposed between the above-described magnetic layer and the non-magnetic support In this 
manner; the electromagnetic conversion characteristic of the thin-layered magnetic layer is enhanced 
and reliability of the recording medium is further improved 

One characteristic of the present invention resides in that the non-magnetic layer contains as 
a lubricant a fatty acid ester represented by the following general formula: 

C 2 H 5 — CH-COO-R 2 

L CD 
R 1 

where R 1 is a hydrocarbon having 4 or less carbons, and R 2 is a straight-chain hydrocarbon having 12 
or more carbons. Among such fatty acid esters^ cetyl 2-ethylhexanoate, steaiyl 2-ethylhexanoate, 
myristyl 2-ethylhexanoate and stearyl 2-ethylbutanoate are preferred, with cetyl 2-ethylhexanoate 
being particularly preferred. 

By adding these fatty add esters to the non-magnetic layer, the DLT4 durability as well as 
adherence to head can further be improved as compared to using conventional fatty acid esters. 
Also, the decrease in the durability due to discharge, which is seen when fatty acid esters with melting 



points of 30 °C or higher are used, does not take place in relatively low temperature environments. . 
Also, die fatty acid esters of the present invention, serving as a lubricant, have a s mall er dynamic 
viscosity and a shear viscosity due to their relatively shorter carbon chains than those of the 
conventional fitty acid esters. Accordingly, damage to the coating caused by the friction between 
the magnetic layer of the magnetic tape and a back-coat layer is reduced If the fatty acid ester 
having the general formula (I) hasR 1 containing 5 or more carbons or has its ethyl replaced with an 
alkyi with3 or more carbons, the fatty acid ester becomes oily, which affects the adherence to a head 
and stickiness of the tape. If R 3 has less than 12 carbons, the fatty acid ester tends to crystallize in 
low temperature conditions and tends to evaporate from the surface of the magnetic layer in high 

-teitqDerature conditions, - 

Preferably, the lubricant is blended in the non-magnetic layer in an amount of 02 to 5 parts 
by weight with respect to 1 00 weight parts of the non-magnetic powder. If the amount is less than 
0.2 parts by weight, the desired effects cannot be achieved If the amount exceeds 5 parts by weight, 
improvements in the running durability or wear resistance of the tape are not as significant as 
expected from the amount In addition, if the amount is excessive, significant problems arise 
espeeially^with-tapes,- such as-reduced durability due-to discharge and the magnetic layer sticking to 
the back-coat layer. 

The non-magnetic layer contains at least non-magnetic powder, binder resin, and fatty acid 
with 12 or more carbons and has a thickness of preferably 23\xm or less, more preferably from 0.1 to 
2.3 jim. The thickness larger than 2.5fim does not improve performance of the non-magnetic layer 
any further. On the contrary, too large a thickness can often result in non-uniformity in thickness in a 
coating layer. Not only does this require stricter coating conditions but also may result in a reduced 




surface smoothness. 

Various inorganic powders can be used as tbe non-magnetic powder for use in the non- 
magnetic layer. For example, needle-shaped non-magnetic powders, such as needle-shaped 
nonmagnetic iron oxide (a-FejOa), are preferably used Various other non-magnetic powders, 
5 including calcium carbonate (CaCOO, titanium oxide (TiO^ barium sulfate (BaSOJ, and a-alumina 
(a-AUOj), may preferably be blended The non-magnetic layer preferably contains a carbon black, 
example of which includes furnace black for rubber, thermal black for rubber, black for color and 
acetylene black. 

The carbon black and the inorganic powder arc preferably blended at a ratio of 100:0 to 
~ 10 r0:90"byweight: — Th^propordonoftiieinoiganic- 90 may-lead to a problem in 

terms of surface electrical resistance. 

— As with the case of the magnetic layer, the binder resin may be a conventional thermoplastic 
resin, thermosetting resin, radiation cure resin and a mixture thereof with the radiation cure resin 
being particularly preferred 
15 It is essential that the non-magnetic layer of the present invention farther contain as an 

additive~a"fetty acid withT12 or more carbemisrpreferably stearic acid^—Whenneeessaiy, it-may further 
contain a dispersing agent, such as a surface-active agent, and various other additives. 
<Back-coal layer> 

A back-coat layer is optionally provided for the purposes of improving running stability and 
20 preventing static electricity from building up in the magnetic layer. The back-coat layer preferably 
contains from 30 to 80% by weight of carbon black, which may be any of commonly used carbon 
blacks and may be the same as that used in the non-magnetic layer. In addition to the carbon black, 
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the back-coat layer may optionally contain non-magnetic inoiganic powders, such as the abrasives 
used in the magnetic layer, a dispersing agent such as a surface-active agent, a lubricant such as higher 
fatly acid, fatty acid ester and silicone oil, and various other additives. 

The back-coat layer has a thickness of 0. 1 to 1 .0 Jim, preferably 02, to 0.8 jam (after 
5 calendering). The thickness greater than 1 .0 jam results in excessive friction between the recording 
medium and the path that the recording medium follows and is rubbed against This leads to 
reduced running stability. On the other hand, the thickness less than 0.1 urn results in the back-coat 
layer being abraded as the recording medium is moved 

The above-described magnetic recording medium of the present invention has improved 
1 0 adherence toa head, running durability, and wear resistance of the tape and thus is suitable for use 
with fixed MR heads under low temperarune conditions as well as at room temperature. In an MR 
head, resistance of a read sensor, which uses a magnetic material changes when the read sensor is 
exposed to magnetic field, which allows the MR head to read external magnetic signals. Output of 
an MR head is not affected by the relative speed of the head with respect to the recording medium, 
1 5 and for this reason, MR heads can achieve high output when used to read magnetically recorded data 
record^ wth"ahip?Back recoidihgciensity; hToidertoachievehigh resolution and high KF 
characteristic, a typical MR head has a construction in which a megnetoresistive film (MR film) is 
interposed between a pair of magnetic shield film (Shielded MR head). 

In a preferred magn etic read/write system, data is first recorded magnetically on the 
20 magnetic recording medium of the present invention and the data is then read using a fixed MR head 
operated at a relative speed of Z0 to 5.0m/s. The fatty acid ester of general formula (J) added to the 
non-magnetic layer of the magnetic recording medium is allowed to exist between the read element of 
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the MR head and the magnetic layer. 
Examples 

The present invention will now be described with reference to examples. 

5 Example I 

<Coating 1 for forming non-magnetic layer> 

Needle-shaped a-FeA (DFN-250BW manufactured by TODA KOGYO Co. Ltd) 

TOj^ jt.shy wei ght 

(Average minor axis diameter = 28nm, BET = 55mVg) 
10 ~^nbl^k7#850Bn^^ 

^jnmby wei°ht 

(Average particle size = I6nro, BET = 200m 2 /g, DBP oil absoibance = 70ml/l OOg) 

a-AlA (HTMOA manufactured by SUMITOMO CHEMICAL Co., Ltd.) 

s s parts hv weight 

1 5 (Average particle size = 0.18pm, BET = 12m 2 /g) 

Electron beam-curable vinyl chloride copolymer : -7^^m^ 

(Degree ofporymerization - 300, polar group: -OS0 3 K = 1 ^/molecule) 
Electron beamHCurablepolyurethane resin todsijywejsto 
(Mn = 25000, polar group: sodium hypophosphite - 1/molecule) 

1 90 parts bvw jafiht 

20 MEK 

12XLr>fflls by weight 

Toluene 

^njg^chywpipht 

Cyclohexanone 

12 



The above-listed components were mixed and kneaded and dispersed using a sand grinder 

mill- 

The following additives and solvents were then added to adjust viscosity. This completed 

the non-magnetic coating 1 . 
5 Cetyl2-ethylhexanoaie 2 ^ by weight 

Stearic acid Jj^rltoaght 

4QgffiiSLhy_seagbt 



MEK 
Toluene 
Cyclohexanone 



4n parts hv weight 
an p^rKhv weight 



10 <Magnetic coating 1> 

Fe-based metal magnetic powder (containing 1 0atm% Co and 5atm% Al with respect to F<= 100)) 
— _ - \m hv weight 

(Hc= 144.6kA/m, as = l30Am 2 /kg,BET= 57m 2 /g, average major axis length = 0.1 0pm) 
Vinyl chloride copolymer (MR1 10 manufactured by ZEON Co., Ltd.) 

i ft P^hv weight 

(Degree of polymerization = 300, polar group: -OS0 3 K= 1.5/molecule) 
SOjNa^ntaimngpolyurethane resin Zpf^^y weight 

(Mn = 25000, polar group cone = 1/molecule) 

a-Al 2 0 3 (H1T82 manufactured by SUMITOMO CHEMICAL Co., Ltd.) 
^ Upafr; by weight 

(Average particle size = 0.12pm, BET = 20nr7g) 

Myristicacid 2^i^^ 
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MEK Oft part* hy weig ht 

.... .. . , 

Toluene 90 pnm hy weight 

Cyclohexanone 120 parts by weight 

The above^listed components were mixed and kneaded and dispersed using a sand grinder 

5 mill 

The following solvents were then added to adjust viscosity, completing the magnetic 

coating 1. 

MEK 11 Opart by weight 

Toluene 1 1 0 pads bv weight 

10 Cyclohexanone ~ - 160 parts bv weight 

<Coating for forming back-coat Iayer> 

Carbon blade _ - . SO parts by weight 

(Conductex SC manufactured by COLUMBIAN CARBON Co., Ltd, average particle size = 20nm, 
BET = 220m7g) 

15 Carbon black 1 part by weig ht 

(Sevacarb MT manufactured by COLUMBIAN CARBON Co., Ltd., average particle size « 350nni. 
B£T = 8mVg) 

a-Fe^ (TF1 00 manufactured by TODA KOGYO Co., Ltd., average particle size = 0.1 jiun) 

1 part by weight 

20 Vinyl chloride-vinyl acetate-vinyl alcohol copolymer 

65 parts by weight 

(Ratio by weight of monomers = 92: 3: 5, average degree of polymerization = 420) 
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Polyesteipolyurethane resin (UR-8300 manufetfurcd by TOYOBO Co., Ltd.) 

parte by weight 

MEK 260 parts by weight 

Toluene 260 parts bv weight 

5 Cyclohexanone 2<ffl parts by wgigfrt 

The components above were mixed and kneaded and dispersed using a sand grinder milL 
The following additives and solvents were then added to adj ust viscosity. This completed 
the coating for forming the back-coat layer: 

MEK 71 Opftrtebv weight 

10 Toluene 91 0 parte bv weight 

Cyclohexanone 21 Opambv weight 

<Preparation of magnetic tape> — 

The coating 1 for non-magnetic layer was applied onto one surface of a biaxially oriented, 
laminated PEN (polyethylene naphthalate) film having a thickness of 62pm. The coating was then 
15 dried and subjected to calendering. Subsequently, an electron beam was irradiated (5Mrad) onto the 
film in nitrogen atmosphere to harden the coating. The coating 1 for magnetic layer was then 
applied on top of the non-magnetic layer, oriented, dried, and subjected to calendering. After 
calendering, the magnetic layer and the non-magnetic layer had thicknesses of 0.2jLim and 1 .8jam, 
respectively. Subsequently, the coating for back-coat layer was applied to the opposite surface of the 
20 PEN film, dried, and subjected to calendering. After calendering, the back-coat layer had a 
thickness of 0.5pnx 

The film roll obtained in this manner was left for 24 hours at room temperature and was 

15 




then hardened in an oven for 24 hours at 60°C. The roll was then cut into 1/2 inch-wide tapes, 
which in turn were fitted in a cassette to make a sample magnetic tape. 
Example 2 

A sample magnetic tape was fabricated in the same manner as in Example 1 except that 
5 stearyl 2-ethyIhexanoate was used in place of cetyl 2-ethylhexanoaie in the non-magnetic coating I . 
Example 

A sample magnetic tape was fabricated in the same manner as in Example 1 except that 
myristyl 2-ethylhexanoate was used in place of cetyl 2-ethylhexanoate in the non-magnetic coaling 1 . 
Example 4 

10 A sample magnetic tape was fabricated in the same manneras in-Example 1 except that 

stearyl 2-ethylbutanoate was used in place of cetyl 2-ethylhexanoate in the non-magnetic coating 1. 
Comparative Example 1 _ . 

A sample magnetic tape was fabricated in the same manner as in Example 1 except that 
cetyl 2-ethyldecanoate was used in place of cetyl 2-ethylhexanoate in the non-magnetic coaling 1 . 
15 Comparativ e Example 2 

_ "A samplemagnetic tapewasiabrieated in the same manner as in Example 1 except that 
decyl 2-ethyldecanoate was used in place of cetyl 2-ethylhexanoate in the non-magnetic coating 1 . 
Comparative Example 3 

A sample magnetic tape was fabricated in the same manner as in Example 1 except that t- 
20 butyl stearale was used in place of cetyl 2-ethylhexanoate in the non-magnetic coating 1 . 
Comparativ e Examp le 4 

A sample magnetic tape was fabricated in the same manner as in Example 1 except that 
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isocetyl stearate was used in place of cetyl 2-ethylhexanoate in the non-magnetic coating 1 . 
Comparative Example 5 

A sample magnetic tape was fabricated in the same manner as in Example I except that 
isobutyl stearate was used in place of cetyl 2-ethylhexanoate in the non-magnetic coating 1 . 
5 Comparative Rxample 6 

A sample magnetic tape was fabricated in the same manner as in Example 1 except that 
jec-butyi stearate was used in place of cetyl 2-ethylhexanoate in the non-magnetic coating 1 . 
Comparative Example 7 

A sample magnetic tape was fabricated in the same manner as in Example 1 except that 

10 stearic acid was not added to the non-magnetic coating 1 . 

Comparative Example 3 

A sample magnetic tape was fabricated in the same manner as in Example 1 except that 
cetyl 2-ethylhexanoate was not added to the non-magnetic coating 1 and two parts by weight of cetyl 
2-ethyihexanoale were added to the magnetic coating 1. 
15 Each of the magnetic recording media obtained in Examples and Comparative Examples 

were measured for the following properties. 
(Running durability) 

Using a DLT-4000 drive manufactured by Quantum (relative speed between the fixed MR 
head and the magnetic tape = 2.4m/s), each tape was tested for the r unnin g durability by passing die 
20 tape 1,000,000 times over the fixed MR head to read/write data from/to part of the tape at room 

temperature (about 23°C, 50%RH) and at 1 0°C, 20%RH. The tape was determined to be defective 
when the number of retry attempts of the read/write operation increased or when it was no longer 
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possible to read/write from/to the tape before the number of the tape pass reached 1,000,000 times. 
(Degree of coating abrasion after the layers were rubbed against each other.) 

Using a horizontal high-speed tensile tester, model no. HTB-S manufactured by Island 
Industry, the magnetic layer and the back-eoal layer of the tape were repeatedly rubbed against one 
5 another and the layers were observed for abrasion using an optical microscope. Measurements were 
taken at a temperature of 20°C and humidity of 60%. For measurement, the tape was mounted on a 
first guide roll of the DLT-4000 drive with the back-coat layer facing outside and in contact with the 
magnetic layer. The tape was passed 300 times over a distance of 50mm at a speed of 200Gmm/min 
with the applied load of 40g and the holding angle of 90°. After the 300 passes, the magnetic layer 
10 and the back-coat layer were observedT<^tKe^egree of abrasion. Ratings were given on a scale of 
A, B and C; where A = no abrasion, B = moderate abrasion, and C = considerable abrasion. 
<Adherence to head> 

Using a DLT-4000 drive manufactured by Quantum, each sample tape was run for 2400 
cycles to read/write data both at room temperature (about 23°C, 50%RH) and at 1 0°C, 20%RR 
15 Subsequently, adherence to the head was observed using an optical microscope at xlOO. Ratings 
were given on a scale of A, B and C; where A~= noadhesion ^tolh^headrB^lnoderate adhesion to 
head, and C = adhesion to the entire surface of the head. 
The results arc shown in Tables 1 to 3 below. 
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Table 1 





non-magnetic 
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formula (I) 


DLT4 running 
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4 
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2-ethylhexanoate 
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1 o 


1 millifvn 
1 LtlXlllyJLL 
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B 
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myristyl 

2-ethyIhexanoalB 


4 


12 


lmillion 
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B 


A 


A 
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stearyl 
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2 


18 


1 million 
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B 


A 
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8 


16 
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A 


B 
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decyl 
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4 


10 


3/4 million 


400,000 


B 


A 


A 
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Fatty acid ester 
in non-magnetic 
layer 


DLX4 running durability (passes) 


Coating 
abrasion 


Adherence to head 


Rmtemp. 


10°C20% 


Rmtemp. 


10°C 
20% 


CompJExJ 


f-butyl steareate 


700,000 


300,000 


B 


B 


B 


CompJEx.4 


isocetyl stearate 


350,000 


200,000 


B 


B 


C 


Comp.E?c5 


isobutyl stearate 


500,000 


300,000 


B 


A 


A 


CbmpJEx*6 


\eobutyl stearate 


500,000 


400,000 


B 


A 


A 


Table 3 




Non-magnetic 
powder in non- 
magnetic layer 


DLT4 running durability (passes) 


Coating 
abrasion 


Adherence to head 


Rmtemp. 


10°C20% 


Rmtemp. 


10°C 
20% 


Ex.1 


DPN-250BW 

(ct-iron oxide, 
needle-shaped) 


1 million 


1 million 


A 


A 


A 


CompJEx.7 


DPN-250BW 
(ex.- iron oxide, 
needle-shaped) 


450,000 


100,000 


C 


B 


B 


Comp.Ex.8 


DFN-250BW 
(ct-iron oxide, 
needle-sliaped) 


200,000 


50,000 


C 


C 


C 



As has been described thus far, the present invention provides a magnetic recording 
medium that exhibits improved adherence to heads, running durability, and wear resistance of the tape 
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in low temperature conditions as well as at room temperature. The magnetic recording medium of 
the present invention is suitable for use rn the magnetic read/write system employing a fixed MR head. 

While presently preferred embodiments of the present invention have been described, it 
should be appreciated thai various changes and modifications may be made by those skilled in the art 
5 without departing from the scope of the invention as set forth in the appended claims. 
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